Calmodulin-binding proteins in plasma membranes from adrenocortical cells.
Highly purified plasma membranes from Y-1 mouse adrenal tumor cells and those from bovine fasciculata cells were shown by [125I]iodocalmodulin overlay to contain five calmodulin-binding proteins of 240,000, 150,000, 66,000, 60,000, and 51,000 mol wt (Mr). Three of these proteins were also detected by affinity chromatography on calmodulin-Sepharose. Calmodulin binding was inhibited by competition with unlabeled calmodulin and by an inhibitor of calmodulin (trifluoperazine). Binding to each of the proteins was Ca2+ dependent. The relative proportion of binding to each of the five proteins was very different for Y-1 and bovine membranes. In Y-1 membranes as much as 50% of total binding was to the 51,000 Mr protein, whereas in bovine membranes more than 50% of binding occurred with the 150,000 Mr protein. Three of the five proteins were tentatively identified as follows: the 240,000 Mr protein is alpha-spectrin, the 60,000 Mr protein is the A subunit of the Ca2+/calmodulin-dependent protein phosphatase called calcineurin and the 51,000 Mr protein is the major subunit of a Ca2+/calmodulin-dependent protein kinase. The kinase was shown to act on specific substrates. It is concluded that calmodulin, by binding to the kinase and phosphatase, is capable of influencing the degree of phosphorylation of specific substrates in the plasma membranes of adrenal cells, and by binding to alpha-spectrin it may influence the cytoskeletons of these cells. These effects of calmodulin are likely to be important in the regulation of steroid synthesis in the adrenal cortex.